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O B J E C T I V E S The aim of this study was to determine the predictive value of the napkin-ring sign
on coronary computed tomography angiography (CTA) for future acute coronary syndrome (ACS) events
in patients with coronary artery disease.
B A C KG ROUND Recent studies have reported a close association between the napkin-ring sign on
coronary CTA and thin-cap ﬁbroatheroma.
METHOD S The subjects of this prospective study were 895 consecutive patients who under-
went coronary CTA examination and were followed for 1 year. The primary endpoint was an ACS
event (cardiac death, nonfatal myocardial infarction, or unstable angina pectoris). The coronary CTA
analysis included the presence of obstructive plaque, positive remodeling (PR), low-attenuation
plaque (LAP), and the napkin-ring sign. The napkin-ring sign was deﬁned by the following criteria:
1) the presence of a ring of high attenuation around certain coronary artery plaques; and 2)
attenuation of the ring presenting higher than those of the adjacent plaque and no 130
Hounsﬁeld units.
R E S U L T S Of the 12,727 segments, 1,174 plaques were observed, including plaques with PR in
130 segments (1.0%), LAP in 107 segments (0.8%), and napkin-ring signs in 45 segments (0.4%).
Thirty-six of the 45 plaques with napkin-ring signs (80%) overlapped with those showing either PR
or LAP. During the follow-up period (2.3  0.8 years), 24 patients (2.6%) experienced ACS events,
and plaques developed in 41% with a napkin-ring sign. Segment-based Cox proportional hazards
models analysis showed that PR (p  0.001), LAP (p  0.007), and the napkin-ring sign (p  0.0001)
were independent predictive factors for future ACS events. Kaplan-Meier analysis demonstrated that
plaques with napkin-ring signs showed a higher risk of ACS events compared with those without a
napkin-ring sign.
CONC L U S I O N S The present study demonstrated for the ﬁrst time that the napkin-ring sign
demonstrated on coronary CTA was strongly associated with future ACS events, independent of other
high-risk coronary CTA features. Detection of the napkin-ring sign could help identify coronary artery
disease patients at high risk of future ACS events. (J Am Coll Cardiol Img 2013;6:448–57) © 2013 by the
American College of Cardiology Foundation
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he culprit plaques associated with acute
coronary syndrome (ACS) contain large ne-
crotic cores covered by thin fibrous caps (thin-
cap fibroatheroma [TCFA]) and positive ar-
erial remodeling (1– 4). Coronary computed
omography angiography (CTA) is a developing
maging modality that permits the visualization of
oronary atherosclerotic lesions, such as coronary
rtery stenosis (5–9), as well as plaque characteris-
ics (10–15). Recent coronary CTA investigations
howed that TCFA is described as a napkin-ring
ign, coronary CTA-specific attenuation pattern of
igh-risk atherosclerotic plaques (16–21). How-
ver, the prognostic value of this feature has not
een examined. In this prospective study, we inves-
igated the relationship between the presence of a
apkin-ring sign on coronary CTA and future ACS
vents in patients with coronary artery disease
CAD). We hypothesized that the napkin-ring sign
s associated with future ACS events.
M E T H O D S
Study population. This study included 960 consec-
utive patients scheduled to undergo coronary CTA
for the evaluation of CAD between March 2007
and January 2010, 579 (60%) of whom were re-
ferred for coronary CTA examination because of
chest pain of varying degrees and types. The re-
maining 381 patients (40%) were asymptomatic but
referred for evaluation based on multiple CAD risk
factors, including peripheral arterial disease, cere-
brovascular disease, and abnormal findings on
exercise-stress echocardiography or single-photon
emission computed tomography. The exclusion cri-
teria were as follows: 1) history of coronary artery
bypass grafting; 2) valvular heart disease of more
than moderate severity; and 3) chronic kidney
disease. After coronary CTA examination, 65 pa-
tients were excluded due to severe coronary calcifi-
cations (n  43) and atrial fibrillation (n  22).
The final study population comprised 895 patients
(590 men; mean age 66  10 years). Segments
scheduled for revascularization within 1 month and
those with previous revascularization were excluded
from segmental analysis. These patients were in-
cluded in the patient-based analysis. Blood samples
were taken at the coronary CTA examination for
measuring levels of serum creatinine, fasting lipids,
glucose, glycated hemoglobin, and C-reactive pro-
tein. All patients were followed for 1 year by
structured interviews by an attending physician.
Patients were divided into groups based on whetherACS events occurred. This study was approved by
the institutional review board of Osaka Ekisaikai
Hospital, and the subjects gave their informed
consent.
Scan protocol and image reconstruction. Coronary
CTA was performed using a SOMATOM Sensa-
tion 64 system (Siemens Medical Systems, Forch-
heim, Germany), with the following scan param-
eters: 64  0.6-mm collimation, 120-kV tube
voltage, gantry rotation time of 330 ms, and tube
current rotation time of 770 to 850 mA. For the
contrast-enhanced scans, 50 to 80 ml of nonionic con-
trast agent (Omnipaque 350, Daiichi Sankyo Co.,
Tokyo, Japan) was injected intravenously at a flow
rate of 3.5 to 5.5 ml/s followed by 30 ml of saline.
The delay time was determined using the bolus
tracking technique with a region of interest posi-
tioned at the level of the ascending aorta in the
monitoring scan and using a manually triggered
threshold of 100 Hounsfield units (HU) for the
main scanning. All patients took 5 mg bisoprolol
orally before the scan, and patients with a
heart rate 70 beats/min additionally re-
ceived 2 mg metoprolol intravenously. All
patients also received 0.6 mg of sublingual
nitroglycerin. All scans were performed
during a single breath-hold. The raw data
were reconstructed using algorithms opti-
mized for electrocardiography-gated mul-
tislice spiral reconstruction. Retrospective
gating was used for all patients in this
study because the coronary CTA research
database was initially designed to assess
coronary artery atherosclerosis, cardiac chamber
volumes, and their function. The estimated radia-
tion dose was 9 mSv.
Analysis of coronary CTA. All coronary CTA datasets
ere analyzed by 2 experienced readers both with
5 years of experience in coronary CTA with the
umber of previous examinations performed equiv-
lent to American College of Cardiology Founda-
ion/American Heart Association clinical compe-
ence statement training level 3 (22). Coronary
rteries were divided into 15 separate segments that
ere 1.5 mm in diameter as measured on the
oronary CTA, according to the modified Ameri-
an Heart Association classification (23). In each
oronary artery segment, coronary atherosclerotic
laque was defined as tissue structures1 mm2 that
existed either within or adjacent to the coronary
artery lumen and that could be discriminated from
surrounding pericardial tissue, epicardial fat, and
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450rotic lesions were quantified for stenosis by visual
estimation. The severity of luminal-diameter steno-
sis was divided into nonobstructive plaques (50%
luminal stenosis) and obstructive plaques (50%
luminal stenosis). Two-vessel, 3-vessel, and left-
main CAD were defined as multivessel disease.
Each plaque was classified as follows: 1) noncalci-
fied plaque  plaques having lower density com-
pared with the contrast-enhanced vessel lumen
without any calcification (150 HU); 2) calcified
plaque  plaque with predominantly calcification;
or 3) mixed plaque  plaque with noncalcified
having small amounts of calcified elements within a
single plaque (6). Each plaque was also analyzed for
the existence or absence of the following 3 features:
low-attenuation plaque (LAP), positive remodeling
(PR), and napkin-ring sign. First, noncalcified
plaques were divided into LAP (plaque with 30
HU) or intermediate-attenuation plaques (plaque
between 30 and 150 HU) (12,24). To identify the
presence of LAP, a region of interest was placed on
at least 5 randomly selected points within each
Figure 1. Representative Coronary CTA Images With Napkin-Rin
(A) An atherosclerotic plaque with PR, LAP, and a napkin-ring sign
(B) Total occlusion of the proximal left anterior descending artery, c
10 months after coronary CTA (arrows). (C and D) coronary CTA im
sign in the proximal right coronary artery, which was completely oc
cross-sectional images of atherosclerotic plaque showing a napkin-r
attenuation plaque; PR  positive remodeling.plaque, and the mean value was defined as the
plaque density. Second, manual inspection was used
to define the remodeling index in both the axial and
longitudinal reconstructions. The remodeling index
was defined as the ratio of the vessel diameter at the
plaque site to a reference diameter proximal to the lesion
in a normal-appearing vessel segment. The presence
of PR was defined by a remodeling index 1.1
(25,26). Finally, a napkin-ring sign was character-
ized by a plaque core with low computed tomogra-
phy attenuation surrounded by a rimlike area of
higher attenuation. More specifically, the napkin-
ring sign was defined by the following criteria: 1) the
presence of a ring of high attenuation around
certain coronary artery plaques; and 2) attenuation
of the ring, presenting higher than those of the
adjacent plaque and not 130 HU. Representative
cases of a napkin-ring sign are shown in Figure 1.
Endpoints. The pre-specified endpoints of this
tudy were the occurrence of cardiac death or an
CS event. ACS events included nonfatal myocar-
ial infarction, as defined by the European Society
igns and Invasive Angiographic Images
e proximal left anterior descending artery on coronary CTA.
ing acute myocardial infarction, by invasive coronary angiography
s show an atherosclerotic plaque with PR, LAP, and a napkin-ring
ed 1 year later (arrows). The boxed area in A and C indicates
sign. CTA  computed tomography angiography; LAP  low-g S
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451of Cardiology/American College of Cardiology
Committee, and unstable angina, as defined accord-
ing to the Braunwald classification (27,28). An
ACS culprit lesion was determined based on the
association of invasive coronary angiography with
electrocardiographic changes, echocardiography, or
myocardial ischemia as detected during a stress test.
Statistical analysis. Categorical variables are pre-
ented as number (%) and continuous variables as
ean  SD. The chi-square test was used for
omparison of categorical variables. Between-group
omparisons were made using either the independent-
amples t test or the Mann-Whitney U test as
appropriate. Cox proportional hazard analysis was
performed to identify predictors of ACS events on
per-segment and per-patient bases, respectively.
Baseline variables that were considered clinically
relevant or that showed a univariate relationship
with outcome were entered into the analysis. The
Kaplan-Meier survival method was used to compare
survival rates according to existence or absence of a
napkin-ring sign on coronary CTA, using the
log-rank test. A p value 0.05 was considered
statistically significant. Statistical analyses were per-
formed with use of SPSS version 12.5 software
(SPSS Japan Inc., Tokyo, Japan).
Interobserver variability of coronary CTA analy-
sis was obtained by analysis of 50 random segments
by 2 independent blinded observers. Intraobserver
variability was determined by the analysis of the
Table 1. Patient Characteristics That Did or Did Not Develop In
Overall
(N  895)
Patien
Male 590 (66)
Age, yrs 66 10
Hypertension 595 (66)
Hypercholesterolemia 491 (55)
Diabetes 436 (49)
Current smoking 324 (36)
Body mass index, kg/m2 24.4 3.5
Previous myocardial infarction 180 (20)
Multivessel CAD 269 (30)
Total cholesterol, mg/dl 193 42
LDL cholesterol, mg/dl 112 35
HDL cholesterol, mg/dl 51 14
Triglycerides, mg/dl 152 107
Fasting glucose, mg/dl 126 45
HbA1c, % 5.8 1.0
C-reactive protein, mg/l 1.0 1.3
Framingham risk score 8.6 3.9
Values are n (%) or mean  SD.
ACS  acute coronary syndrome; CAD  coronary artery disease; HDL  high-denother 50 segments by the same observer at 2
different time points. A kappa test was used for
interobserver and intraobserver variability of coro-
nary CTA measurements.
R E S U L T S
Patient-based analysis of clinical characteristics associated
with ACS. Survival was examined after a mean
ollow-up of 2.3  0.8 years ranging from 1 year to
.2 years (median 3.0 years), at which point 24 ACS
vents had occurred (2.7%; 11 per 1,000 popula-
ion/year), comprising cardiac death in 1 patient,
onfatal myocardial infarction in 4 patients, and
nstable angina in 19 patients. In 24 patients with
CS, all culprit lesions were confirmed by coronary
ngiography. Patients with ACS events had higher
ates of hypercholesterolemia (p  0.02), a history
f myocardial infarction (p  0.001), multivessel
disease (p  0.001), and higher serum C-reactive
rotein levels (p  0.048) than those without ACS
vents (Table 1). Cox proportional hazard analysis
dentified multivessel disease as an independent risk
actor associated with ACS events (Table 2).
Coronary CTA ﬁndings. Of the 13,425 segments
xamined in the 895 subjects, 188 segments were
xcluded because of scheduled revascularization
ithin 1 month and 175 segments were excluded
ecause of previous revascularization. A further 335
egments were also excluded from analysis due to
CS Events
ith ACS Events
 24)
Patients Without ACS Events
(n  871) p Value
7 (70) 573 (65) 0.4
5 12 66 10 0.7
8 (75) 577 (66) 0.4
8 (75) 473 (54) 0.02
2 (50) 424 (48) 0.7
1 (45) 313 (35) 0.3
.4 3.9 24.5 3.4 0.2
0 (41) 170 (19) 0.001
8 (78) 251 (28) 0.001
7 30 192 42 0.7
4 28 112 35 0.2
8 10 51 14 0.6
3 70 153 108 0.4
2 39 126 45 0.6
.5 1.3 5.8 1.0 0.06
.6 1.3 1.0 1.3 0.048
.3 4.2 8.6 3.8 0.4to A
ts W
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452the inadequate image quality, such as severe calci-
fication and/or arrhythmia. Finally, 12,727 of the
13,425 segments (95%) were analyzed in this study.
Of these, 1,174 contained plaques (average of 1.3
plaques per patient), including plaques with PR in
130 segments (1.0%), LAP in 107 segments (0.8%),
and napkin-ring signs in 45 segments (0.4%).
Napkin-ring signs were present concurrently with
PR and LAP in 20 plaques (44%) and 30 plaques
(67%), respectively. Thirty-six of 45 plaques (80%)
with napkin-ring signs overlapped with those
showing either PR or LAP. Fourteen plaques
(33%) with napkin-ring signs had both PR and
LAP. Coronary artery distributions of the
napkin-ring sign were 9 (20%) in the right
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Figure 2. Distribution of Napkin-Ring Signs in Coronary Artery
Forty percent of the napkin-ring signs was present in the left anter
Table 2. Cox Proportional Hazard Analysis for the
Development of Acute Coronary Syndrome Events
on the Basis of Patient-Based Analysis
Hazard Ratio (95% CI) p Value
Hypercholesterolemia 2.13 (0.77–5.88) 0.1
Previous myocardial infarction 1.95 (0.83–4.54) 0.1
C-reactive protein, mg/l 4.69 (0.54–40.27) 0.1
Multivessel disease 7.19 (2.56–20.16) 0.001
Adjusted for age, sex, hypertension, and diabetes.
CI  conﬁdence interval.clustered in the proximal sites of vessels.coronary artery, 3 (6.6%) in the left main coro-
nary artery, 18 (40%) in the left anterior descend-
ing coronary artery, and 5 (11%) in the left
circumflex coronary artery (Fig. 2). Most plaques
with napkin-ring signs clustered in the proximal
sites of vessels.
Segment-based analysis of coronary CTA ﬁndings
associated with ACS. Ten culprit lesions (41%) oc-
urred at the segment with napkin-ring signs on
oronary CTA (0.1 ACS events per plaque with
apkin-ring sign per year). Lesions resulting in
CS had an increased prevalence of obstructive
laques (p  0.001), PR (p  0.001), LAP (p 
.001), and napkin-ring sign (p  0.001) than
those not associated with ACS events (Table 3).
Cox proportional hazard analysis confirmed that
PR (p 0.001), LAP (p 0.007), and napkin-ring
sign (p 0.001) were significant predictors of ACS
events (Table 4).
Plaques with these coronary CTA features were
more likely to be associated with ACS events than
those without such findings (Fig. 3). Kaplan-Meier
curves for ACS events based on the presence of
napkin-ring signs with PR, LAP, and 3 high-risk
features are shown in Figure 4. The presence of the
napkin-ring sign yielded a sensitivity of 42%, a
Total plaques
Plaques with a napkin-ring sign
8
#9
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#11
#12
#13
#14
#15
1 0 0 2 0 2 1 0
s
escending coronary artery. Most plaques with napkin-ring signs#
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453specificity of 97%, a positive predictive value of
22%, and a negative predictive value of 99% for
determining future ACS events.
Excellent correlation was observed in interob-
server and intraobserver variability of coronary CTA
measurements. Values were  0.93 and   1.0 for
laque type,   0.92 and   0.96 for stenosis
everity,   0.88 and   0.91 for positive
emodeling,   0.83 and   0.88 for LAP, and
  1.0 and   1.0 for the napkin-ring sign,
espectively.
D I S C U S S I O N
Napkin-ring sign on coronary CTA and ACS events.
The recently developed modality of coronary CTA
is a noninvasive and accurate technique for visual
assessment of the degree of vessel luminal narrow-
ing (5–9) and characterization of coronary athero-
sclerosis (10–15). The napkin-ring sign is one of
the coronary CTA-based vulnerable coronary
plaque morphologies, characterized by a plaque core
with low attenuation surrounded by a rimlike area
of higher attenuation, potentially representing
TCFA (16–21). A recent dual-source coronary
CTA study demonstrated a higher prevalence of
napkin-ring signs among patients experiencing
Table 3. Segment-Based Comparison of Coronary Computed
Tomography Angiography Characteristics With and Without
ACS Events
ACS
Segments
(n  24)
No ACS
Segments
(n  1,150) p Value
Noncalciﬁed plaque 11 (45) 409 (35) 0.3
Calciﬁed plaque 1 (4.0) 132 (11) 0.3
Mixed plaque 12 (50) 608 (52) 0.8
Obstructive plaque 17 (70) 467 (42) 0.001
Positive remodeling 14 (58) 116 (10) 0.001
Low-attenuation plaque 13 (54) 94 (8.0) 0.001
Napkin-ring sign 10 (41) 35 (3.0) 0.001
Values are n (%).
ACS  acute coronary syndrome.
Table 4. Cox Proportional Hazard Analysis for the
Development of Acute Coronary Syndrome Events
on the Basis of Segment-Based Analysis
Hazard Ratio (95% CI) p Value
Obstructive plaque 1.62 (0.63–4.17) 0.3
Positive remodeling 5.25 (2.17–12.69) 0.001
Low-attenuation plaque 3.75 (1.43–9.79) 0.007
Napkin-ring sign 5.55 (2.10–14.70) 0.001CI  conﬁdence interval.P < 0.001
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Figure 3. Kaplan-Meier Curves for ACS Events With or Without
Each High-Risk CTA Feature
Event-free curves for acute coronary syndrome (ACS) events
resulting from plaques with or without positive remodeling (A),
low-attenuation plaque (B), and napkin-ring sign (C), respec-
tively. Plaques with these high-risk coronary computed tomogra-
phy angiography (CTA) features had a higher incidence of acute
n
d
e
t
c
p
e
t
C
v
m
t
A
c
t
r
s
p
s
T
e
p
A
y
ACS outcome.
J A C C : C A R D I O V A S C U L A R I M A G I N G , V O L . 6 , N O . 4 , 2 0 1 3
A P R I L 2 0 1 3 : 4 4 8 – 5 7
Otsuka et al.
Napkin-Ring Sign and Future ACS Events
454ACS events than among those with stable angina
(29). Our previous investigation demonstrated a
close relationship between the napkin-ring sign
finding on coronary CTA and ruptured plaques on
intravascular ultrasound (16). This finding was
supported by similar studies comparing coronary
CTA with optical coherence tomography (18,30)
and coronary angioscopy (21). However, the prog-
nostic role of the napkin-ring sign on future ACS
events has not been investigated.
This study demonstrated for the first time that
the finding of a napkin-ring sign on coronary CTA
was of significant prognostic importance for ACS
events as a surrogate marker of precursor lesions for
rupture and thrombosis, independent of other cor-
onary CTA features including PR and LAP. It may
be explained by the possible mechanisms of the
napkin-ring sign. They include intraplaque vasa
vasorum enhancement by the coronary CTA con-
trast media, intraplaque hemorrhage or thrombus
with peripheral enhancement by contrast media, or
microcalcifications in the plaque, all of which are
strongly associated with the presence of TCFA and
future ACS development (18,19,25). Therefore,
detection of the napkin-ring sign on coronary CTA
could add specificity to the coronary CTA assess-
ment of vulnerable plaques.
Prevalence and outcomes of vulnerable plaque. A
umber of pathological studies have proposed that
isruption of TCFA may be a main cause of ACS
vents (4,31). Recent clinical investigations support
his scenario, suggesting the capabilities of intra-
oronary imaging modalities to identify high-risk
laque developing into ACS events (32–34). How-
ver, no direct evidence has been postulated due to
he lack of appropriate in vivo imaging modalities.
onsidering its noninvasive nature and ability to
isualize the whole coronary artery, coronary CTA
ay provide the mechanical insight into the rela-
ionship between vulnerable plaques and future
CS events.
The napkin-ring sign and high-risk plaque on
oronary CTA were observed in only 4.0% of the
otal plaques, which was similar to the prevalence of
uptured plaque or TCFA in an earlier postmortem
tudy (2.7%) (31). In contrast, 6.5% to 19% of
laques were classified as high-risk plaques in inva-
ive intravascular ultrasound investigations (32–34).
his discrepancy may be due to underlying differ-
nces in atherosclerotic risks between these study
opulations. Consistently, the incidence rates of
CS events in our (2.7%; 11 per 1,000 population/P < 0.001
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Figure 4. Kaplan-Meier Curves for ACS Events for
Combination of 3 High-Risk Features
Event-free curves for acute coronary syndrome (ACS) events on
the basis of the presence of the napkin-ring sign with positive
remodeling (PR) (A) and low-attenuation plaque (LAP) (B), and
3 high-risk features (C), respectively. The presence of napkin-ring
signs had an independent and additive prognostic impact onear) and other coronary CTA (1.4%; 6.2 per 1,000
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455population/year to 4.2%; 13 per 1,000 population/
year) studies (9,25,35,36) have been lower than in
intravascular ultrasound investigations (8.6%; 34
per 1,000 population/year to 11%; 58 per 1,000
population/year) (32–34).
Surprisingly, 41% of ACS events occurred from
plaques with napkin-ring signs (0.1 ACS event per
napkin-ring plaque/year), which was higher than
the results of intravascular ultrasound investigations
(0.01 to 0.04 ACS event per high-risk plaque/year)
(33,34). Therefore, the napkin-ring sign was supe-
rior to other features of high-risk plaque as repre-
sentative of TCFA or a rupture-prone plaque in the
near future. It has been reported that a stable
fibrous plaque without necrosis could be falsely
defined as vulnerable by intravascular ultrasound
due to its spatial resolution (37). Of note, plaque
characteristics are the determinants of the subse-
quent progression of atherosclerotic plaque, inde-
pendent of systemic, traditional risk factors (38).
Therefore, in addition to optimizing therapy based
on systemic atherosclerotic risk factors, a more
detailed risk stratification based on plaque charac-
teristics is required to improve clinical outcomes.
Study limitations. First, this was a single-center
tudy, and large-scale multicenter studies are
eeded to confirm our findings. Second, there was
o volumetric quantification of plaque performed in
his study, although the napkin-ring sign may be
ssociated with the circumferential extent of a
ecrotic core in vulnerable plaques, so LAP volume
ay provide mechanical insight into the napkin-
ing sign found on coronary CTA (20). Further,
ecause the napkin-ring sign is considered a feature
f vulnerable coronary plaque morphologies, it
ight not be associated with severe calcifications
19,20). However, 335 segments (3%) were ex-
luded owing to heavy calcification or motion arti-
acts, and this may have caused a potential bias in
his study. A third limitation is the concern ofCirculation 2003;108:1664 –72. sclerotic lesions byhis modality a viable diagnostic tool, the radiation
ose must be reduced. The relatively low sensitivity
f the napkin-ring sign in predicting ACS events
ay limit the clinical use of coronary CTA. Several
echniques, such as dose modulation, prospective
riggering, and imaging with reduced tube voltage
100 kV) could decrease the radiation dose and
otentially allow more widespread use of coronary
TA (29,39). Future studies are necessary to inves-
igate whether these techniques would affect the
U values of soft tissues and the detection of
apkin-ring signs. Finally, because of the limited
patial resolution of current coronary CTA systems,
he detailed histopathological features of napkin-ring
igns remain unclear (19). Adding noncontrast-
nhanced coronary CTA, or multiple imaging modal-
ties, such as intravascular ultrasound, optical coher-
nce tomography, and coronary angioscopy, may
rovide further insight into the relationship between
apkin-ring signs and TCFA (19,40).
C O N C L U S I O N S
This was the first study to demonstrate that napkin-ring
signs on coronary CTA were closely associated with
future ACS events, independent of the presence of PR
and LAP. Detection of a napkin-ring sign could help
identify patients at high risk of future ACS events.
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